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Descriptioii 

The present invQntI n relates to a method of 
Increasing the viscosity of a chocolate composi- 
tion containing cocoa butter so that said composi- 
tion wiil be substantially more flowable at a 
temperature well above the normal melting point 
of the cocoa butter. 

Fats and oils are widely used in food, cosmetic 
and pharmaceutfcal products. Unfortunately^ 
many naturally occurring oils and some fats have 
very low melting (flow) points and, therefore, 
impart an undesired physical characteristic to 
products which contain them. The separation of 
peanut oil in peanut butter Is one typical example 
of the problem. Another example is the tendency 
of natural chocolate products containing cocoa 
butter to stick to product wrappers or to fingers, 
particularly during the summer months. The 
separation of butter from dough in the pre- 
paration of dough for pastry products, such as 
croissants or danlsh pastry, and the surface 
greasiness of such products is yet another 
example of an adverse product characteristic 
resulting from the low melting and flow point of a 
fat-containing product 

Oils and fats can be immobilized by hydrogena- 
tion but this approach is expensive and leads to 
physiological properties which may be undesir- 
able In food product. Hard fats may be substi- 
tuted for oils or lower melting point fats, but this 
substitution often changes the texture or other 
eating charactenstics of the product Immobiliza- 
tion of fats may also be achieved by the use of 
stabilizers. However, such additives are often 
expensive and may be comprised of undesirable 
synthetic materials. Moreover, there is a con- 
sumer trend away from food products which 
contain unnatural additives. In addition, in the 
case of some products, such as chocolate, the 
addition of a stabilizer may constitute a material 
departure from the standard of Identify for 
"chocolate", whereby depriving a manufacturer 
of the ability to call a paiticular product a "choco- 
late" product 

Canadian Patent No* 979J30 discloses one 
attempt in the prior art to overcome the undesir- 
able effect of a low melting point In a fat or oil 
containing system by the incorporation of colloi- 
dal silicone dioxide having a defined particle size. 
As described in the aforesaid patent, the oil is 
heated and intimately mixed with the silicone 
dioxide particles using high shear mixing. There- 
after, a polyol bridging compound Is added in 
order to bind the oil In a stable matrix formed by 
the silicone dioxide particles and the polyol. The 
resulting product is a shortening which has^-a 
thick-spreading consistency and exhibits little 
change in viscosity at elevated temperatures. The 
undeslrablllty of adding silicone dioxide particles 
t food products Is believed to be self-evident 

Attempts have been made t produce a heat- 
resistant chocolate by incorporating crystalline 
hydrophlllic substances such as dextrose, mal- 
tose, mannitol or sorbitol as humectants and 



exposing the chocolate, after casting, to a moist 
atmosphere for an extended period of time. See, 
for example, U.S. Patent No. 4>M8,166. The pr - 
ducts of that process have an undesirable surfece 
5 appearance as a result of sugar bloom, and the 
flowabillty of the fat immediately below the sur- 
face of the chocolate is not altered by the treat- 
ment 

Various types of polyols such as glycerine, 

10 sorbitol, mannitol and propylene glycol have 
been employed in liquid, semi-solid or solid food 
applications as bodying agents, humectants, anti- 
oxidants, preservatives, solubilizing agents and 
the like. For example, Japanese Patent Applica- 

18 tion 50-96979 discloses the preparation of fat and 
oil compositions containing high HLB emulsifiers 
and inter alia, polyols, as solubilfzers. U.S. Patent 
3,694,233 discloses gravy compositions with high 
water and oil content, which contains between 9 

20 and 66% by weight of glycerol or a preservative. 
Polyols are also disclosed as preservatives to 
reduce spoilage in U.S. Patent No. 4,252,834. 
However, until now the prior art has not recog- 
nized that polyols have the ability to dramatically 

25 increase the viscosity of fats and oils. 

It is an object of the present invention to 
provide a novel method for Immobilizing the fat 
or oil in a chocolate composition containing such 
materials. 

so It has now been discovered that the addition of 
a liquid polyol to a chocolate composition con- 
taining cocoa butter results in a substantial 
increase in the viscosity of the fat This increase In 
viscosity, once achieved, appears to be 

38 unaffected by increases in the temperature of the 
composition, even though the temperature 
reaches levels well above its normal melting 
point The Increase in viscosity caused by the 
present invention Is such that the chocolate com- 

40 position containing cocao butter appears to be 
substantially immobilized, and the resulting pro- 
ducts exhibit the appearance and characteristics 
of a solid, even at temperatures which are well 
above the melting point of the chocolate com- 

48 position containing cocoa butter. Thus, chocolate 
will appear to be unmelted and will not stick to 
wrappers or fingers, even though the chocolate is 
at a temperature well above the flow point of the 
cocoa butter contained in the chocolate. Th 

so method of the present invention is characterized 
in comprising mixing 0.2 to 5 wt% of a liquid 
polyol such as a polyol selected from the group 
comprising glycerine, sorbitol, propylene glycol, 
mannitol, corn syrup and combinations and solu- 

55 tions thereof to a chocolate mixture after it has 
been tempered. 

The exact mechanism by which the increase In 
viscosity and immobilization of the fat of the 
chocolate composition are achieved is not known. 

€0 However, it is presentiy believed that the 
increased viscosity is due t some type of 
chemical interaction between the fat and th 
polyol. This beli f stems from the fact that after 
tiie addition of the polyol, the viscosity of the fat- 

€8 containing system appears to increase witii 
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increasing tim and/or temperature and, up to a 
point by increasing the amount of polyol added. 
IVIoreover, after cooling, the increased viscosity 
appears to be unaffected by increases in tempera- 
ture which are substantially above both the 
temperature at which the polyol was Initially 
added as well as the melting point of the fat 
Further, in order to achieve the desired increase In 
viscosity, the polyol must either be a liquid or be 
in solution when mixed with the fat or oil. All of 
the foregoing characteristics are consistent with 
the possibility of a chemical reaction between the 
fat and the polyol. 

When a polyol is added to such a marginally 
flowable system containing a substantial pro- 
portion of solids, the resulting increase in 
viscosity produces a system in which the choco- 
late mixture is substantially non-flowable and, for 
practical purposes, behaves like a solid even 
though the temperature of the system Is raised to 
a level where the fat of the chocolate composition 
is actually a liquid, albeit a highly viscous liquid. 

Polyols which may be used in the Invention are 
straight or branched chained hydrocarbon com- 
pounds containing at least two hydroxyl groups 
on the carbon skeleton. Compounds which 
include other functional groups, e.g., double 
bonds or carboxyl groups, may also be employed, 
provided that at. least two hydroxyl groups are 
also present There is no upper limit to the 
number of carbon atoms or hydroxyl groups 
which may be present on the structure. Polyols 
are not generally soluble in fats or oils and it is a 
critical feature of the invention that the polyol be 
in a liquid form when it Is mbced with the fat 
Accordingly, polyols which are naturally occur- 
ring liquids, such as glycerine, are preferred as a 
matter of convenience, although other polyol 
materials which readily fbnn solutions having a 
substantial concentration of the polyol are accept- 
able. For example, sorbitol is commercially avail- 
able as a 70% solution in water. Other materials 
which can be utilized in the invention include 
propylene glycol, mannitol, corn syrup |e.g., 42 
D.E.), or a hydrogenated corn syrup, such as the 
mixture commercially available under the 
trademaric Lycasin which comprises sorbitol and 
a variety of hydrogenated polysaccharide com- 
pounds. 

Ordinarily, the amount of polyol added to the 
system will be between 0.2 and 5 wt %, prefer- 
ably 0.5 and 2 wt %. At low polyol levels, an 
increase in the amount of polyol results in some 
Increase In the viscosity of a fat-containing 
system, but this effect does not continue at higher 
polyol levels. Moreover, there appears to be a 
direct relationship between the amount of fat 
present in a system and the amount of polyol 
which will be useful in producing an increased 
viscosity. 

No special mixing conditions ar required to 
form the novel products of the invention. How- 
ever, it is apparent that the p lyol must be in 
liquid form and be homogeneously dispersed in 
the chocolate composition containing system. To 



this end, the chocolate containing system must be 
in a somewhat flowable form when th polyol Is 
added. Increased flowabillty may be achieved by 
mixing the fat-containing material with the polyol 
5 at a slightly elevated temperature, e.g. 24**C— 49^C 
(75— 120**P). It has also been observed that the 
time required to achieve the Increased viscosity 
directly varies with the temperature of the mix- 
ture. Irrespective of the temperature, however. It 
10 may be desirable to hold the mbcture of the polyol 
end chocolate composition-containing material in 
storage for periods of time ranging from about 5 
minutes to 60 minutes or more in order to reach a 
desired viscosity level before further using or 
16 processing the material. The length of time the 
product is held will, of course, depend on the 
specific nature of the product and the further 
proceeding steps, in those instances where a 
greatly increased viscosity would hinder the 
20 formation of the first product the products may 
be rapidly formed after addition of the polyol and, 
thereafter, be held at conditions which would 
favor a further increase in viscosity. 
A particularly preferred application of the 
25 invention is the formation of chocolate products 
which will remain relatively hard at elevated 
temperatures where the cocoa butter content of 
chocolate normally flows. At the average 
temperature of human skin 33®C (91 degrees F)# 
30 the fat content of chocolate is soft and flowable, 
which sen/es to explain why a piece of chocolate 
normally sticks to a person's fingers if it is held for 
any significant length of time. Chocolate also 
sticks to wrappers at summer temperatures. If the 
35 fat content of the chocolate is immobilized by the 
addition of a polyol, it will not flow even at 
temperatures well above ZZ'C OVF). 

In a typical process for manufacturing choco- 
late or chocolate coated products in accordance 
40 with the invention, any conventional chocolate 
formulation may be employed. Such formulattons 
normally contain chocolate liquor, whole milk 
solids, sugar and, most importantly, cocoa butter. 
However, any other ingredients, all of which are 
45 well known in the art, may also be used. Typically, 
the foregoing ingredients are mixed, refined, 
conched and standardized as to viscosity and are 
thereafter tempered by heating to an elevated 
temperature, e.g., 49*^0 (120T), cooled to a lower 
so temperature, e.g., 26*0 (79^) and reheated to a 
molding or enrobing temperature of about 29.5^C 
(85*F). The chocolate is then utilized to form a 
molded finished product or to enrobe or coat a 
pre-fbrmed center* In either event the chocolate 
58 is eventually cooled or refrigerated after It is put 
into the final product fonm. 

In accordance with the present invention, 0.2 to 
5 wt % of a liquid polyol, e.g., glycerine. Is added 
to the flowable chocolate mixture after It le tem- 
60 pered and before it is molded or used as an 
enr bing material. The liquid polyol Is mixed with 
the chocolate at a t mperatur in the range of 
24°C to 3S'C (7S to 95*F), preferably, 29*C to 33*C 
(84 to 91''F) and held at that temperature for a 
65 peri d of 1 to 60 minutes, e.g., 8 minutes. Alterna- 
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tively, the chocolate may be- immadlateiy used 
after addition of the polyol, provided that it Is held 
at the molding or enrobing temperature for a time 
sufficIeiTt to permit the fat and polyol to Interiact 
and produce an increase in viscosity before It is 
refrigerated for demoldlng. The length of the 
holding time Is a matter of choice based upon the 
fat content of the particular formulation being 
employed, the amount of polyol, the temperature, 
and the fluidity or viscosity requirements needed 
for efficient processing of the chocolate to form 
the desired end products. However, because the 
increase in viscosity which results from the prac- 
tice of the Invention is heat irreversible, it is 
important that careful attention be paid to tiie 
holding time and temperature so as to ensure that 
the desired increase in viscosity is obtained with- 
out interfering with the ability to process the 
chocolate Into finished products. 

The invention will be further understood from 
the fdllowing illustrative examples: 

Example 1 

The results obtained with semisweet chocolate 
and 1% polyol are shown In Table 1 below 
(maximum scale reading is 100). 



Speed 



TABLE 1 
Control With 1% Glycerine 
(Spindle 3) (Spindle S> 



1 
2 
5 
10 



26.8 
38.5 
41.0 
54.0 



off scale 
off scale 
off scale 
off scale 



Example 2 

A chocolate was prepared to the following 
formula: 



Ingredient 



Parts by Weight 



Chocolate liquor 
Whole milk solids 
Sugar 

Cocoa butter 

Vanillin 

Glycerine 



10.50 
22.95 
45.0 
21.00 
0.05 
1.00 



The above material was mixed in a 5 qt Hobart 
mixer for 5 minutes. The mixed material was 
refined by running it through a 3 roll laboratory 
refiner (a horizontal 3 roll mill) where the particule 
size was reduced to approximately 22 pm. There- 
after the chocolate was conched by mixing in a 5 
quart Hobart mixer for 5 hours with a heat gun 
blowing on the mix. The conching temperature 
was 57^C (135^F). The chocolate prepared as 
described above was tempered by heating to ASPC 
(120T), cooling to 2&*C (79T), and reheating to 
29.yC(84.6*F). 

One part of glycerine was added to tempered 
chocolate prepared In the foregoing manner and 
stirred vigorously while being held at 29.2*'C 
(84.5°F) for a period of ten minutes. Thereafter, 



to 



IS 



20 



25 



30 



3S 



40 



SO 



the chocolat was poured Into one ounce molds 
which were being vibrated during the molding 
process. The chocolate in the molds was refriger- 
ated for thirty minutes and then demoided. 

When chocolate pieces prepared in the fore* 
going manner are heated with a heat gun at 49°C 
(120'*F), the pieces soften slightly but do not 
become fluid. In contrast, chocolate pieces pre- 
pared from the same formulation without gly- 
cerine are more or less fluid and flow at the 
elevated temperature. 

In a separate experiment, a chocolate formula- 
tion Is prepared using the method and fonnnula- 
tion described above, except that 10 parts of 
dextrose are substituted for 10 parts of sucrose, 
no glycerine Is added, and the molded bars are 
stored for 21 days at 29.4X fdS'F) and 85% 
relative humidity, ae described in 
US— A— 2,904,438. When chocolate bars pre- 
pared in that fashion are heated to 49''C (UO^'F), 
the presence of a heat resistant skin on the 
surface of the chocolate is noted, but the choco- 
late beneath the sidn Is flowable. 

Example 3 

Imitation chocolate may also be formed in 
accordance with the invention. In such products, 
the amount of cocoa butter is greatiy reduced and 
hard butter is substituted. A typical formulation is 
as follows: 



Ingredient 



Parts by Weight 



Cocoa 

Non-fat dry milk 
Sugar 
Hard butter 
Vanillin 



5.40 
16.50 
45.00 
32.05 

0.05 



The foregoing ingredients are mixed and 
refined, as previously described, and heated to 
120°F. One part of glycerine is then added. The 
Imitation chocolate is cooled to OS^'F and is used 
as an enrobing agent for previously prepared 
centers. The chocolate coating does not stick to 
the fingers. 

It will be readily apparent to those skilled in the 
art that a wide variety of food, cosmetic, phar- 
maceutical or other compositions can be formu- 
lated utilizing the method of the invention to 
produce a variety of novel products which may 
benefit from the ability to immobilize a low 
melting point fat or oil. 



55 Clalnis 

1, A method of increasing the viscosity of a 
chocolate composition containing cocoa butters 
that said composition will be substantially n n- 

60 flowable at a temperature well abov the normal 
melting p int of the cocoa butter characterized In 
comprising mixing 0.2 to 5 wt % of a liquid polyol 
such as a polyol selected from the group compris- 
ing glycerine, sort)itolr propylene glycol, man- 

es nitol, corn syrup and combinations and solutions 
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thereof to a chocolat mixture after it has been 
tempered. 

2. The method of claim 1 wherein said liquid 
polyol is added in an amount of 0.5 to 2 % by 
weight 

3. The method of dalm 1 wherein said liquid 
polyol is a solution containing said polyol. 

4. The method of claim 1 wherein said liquid 
polyol IS glycerine. 

5. The method of claim 1 wherein said composi- 
tion contains at least 20 wt % of solid particles. 

6. The method of claim 1 further Including the 
steps of maintaining the chocolate composition 
Including the polyol at a temperature above 24^ 
(TS^F) at which said composition is flowabie for a 
time between 1 and 60 minutes to permit said 
cocoa butter and polyol to interact and produce 
an increase In viscosity and thereafter cooling 
said composition to form a solid chocolate com- 
position product 

7. The method of claim 6 wherein said time is 8 
minutes. 

8. The method of claim 6 wherein said tempera- 
ture Is between approximately 24* to ZS'C (75" to 
SS^F). 

9. The method of claim 8 wherein said tempera* 
ture is between approximately 2^ to 35^C (84'' to 

9rF). 

PatentansprQche 

1. Verfahren zum Erhdhen der Vislcositat einer 
Schokotadezusammensetzung, die Kakaobutter 
enthdit so da^ die Zusammensetzung bei einer 
Temperatur, die deutlich Qber dem normalen 
Schmelzpunkt der Kakaobutter ist, im wesent- 
lichen nichtfllelifahig sein wird, gekennzeichnet 
durch Vermischen von 0,2 bis 5 Gew. % eines 
flQssigen Polyols, z.B. eines Poiyols, das aus der 
Gruppe ausgewdhlt wird, die Glycerin, Sorbitol, 
Propylenglycol, Mannitol, Stirke-sirup und Kom* 
binationen und Ldsungen derselben umfaSt mit 
einer Schokoiademischung, nachdem diese rich- 
tig abgestimmt worden ist 

2. Verfahren nach Anspruch 1, wobei das flOs- 
sige Polyol in einer Menge von 03 bis 2 Gew. % 
zugesetzt wird. 

3. Verfahren nach Anspruch 1, wobei das flQs- 
sige Polyol eine Ldsung ist, die das Polyol enthdit 

4. Verfahren nach Anspruch 1, wobei das flQs- 
sige Polyol Glycerin ist 

5. Verfahren nach Anspruch 1, wobei die 
Zusammensetzung wenigstens 20 Gew. % festige 
Partlkel enthdit 

6. Verfahren nach Anspruch 1, welter beinhal- 
tend die Schritte, de Schokoladezusammenset- 
zung, die das Polyol enthiit auf einer Temperatur 
Qber 24*C (76*F), bel der die Zusammensetzung 
fllelifdhig ist fQr eine Zeit zwischen 1 und 60 
Minuten zu halten, um der Kakaobutter und dem 



Polyol zu gestatten. In Wechselwlrkung zu treten 
und eine Erhdhung der VlskositSt zu erzeugen, 
und anschllsQend die ZusammenseUung abzu- 
kOhien, um ein festes Schokoladezusammenset- 

5 zungsprodukt zu bllden. 

7. Verfahren nach Anspruch 6, wobei die Zeit 8 
IVIihuten betrSgt 

a Verfahren nach Anspruch 6, wobei die Tem- 
peratur zwischen etwa 24" und 35'C {75*— 95**F) 

w liegt 

9. Verfahren nach Anspruch 8, wobei die Tem- 
peratur zwischen etwva 2^ und SS'C (84'*— 9rR 
ilegt 

IS Revendications 

1. Proc^dd en vue d'augmenter la viscositd 
d'une composition de chocolat contenant du 
beurre de cacao, de telle sorts que la composition 

20 soit pratiquement inapte d T^coulement h une 
temperature bien sup^rieure au point normal de 
fusion du beurre de cacao, ce procddd ^tant 
caractdrisd en ce qu'il consists h m^langer 0,2 i 
5% en poids d'un polyol liquide tel qu'un polyol 

2S choisi parmi le groups comprenant la glycerine, le 
sorbitol, le propylene-glycol, le mannitol, le sirop 
de mats ainsi que des combinaisons et des solu- 
tions de ceux-ci, h un melange de chocolat apr§s 
ravoir soumis h un ^quilibre de temperature. 

30 2. Proc^de selon la revendication 1, dans lequei 
on ajoute le polyol liquide en une quantity de 0,5 d 
2% en poids. 

3. Precede selon la revendication 1, dans lequei 
ie polyol liquide est une solution contenant ce 

3S polyol. 

4. Precede selon la revendication 1, dans lequei 
le polyol liquide est de la glycerine. 

5. Precede selon la revendication 1, dans lequei 
la composition contient au moins 20% en poids 

40 de particuies solides. 

& Procede selon la revendication 1, ce precede 
comprenant en outre les etapes consistent d 
maintenir la composition de chocolat contenant le 
polyol, h une temperature superieure h 24^*0 

4$ (75*F), temperature h laquelle la composition est 
apte e I'eceulement pendant une periede allant 
de 1 e 60 minutes, en vue de permettre au beurre 
de cacao et au polyol d'interaglr et en vue d'obte- 
nir une augmentation de la viscosite, tandis que 

so Ton refroidit ensuite cette composition, pour 
obtenir un produit solids e composition de choco- 
lat 

7. Precede salon la revendication 6, dans lequei 
le temps est de 8 minutes. 
ss 8. Procede selon la revendication 6, dans lequei 
la temperature est comprise entre epproximatlve- 
ment 24» et 3S"C (75* et 95«R. 
'-'"^ 9. Precede selon la revendication 8, dans lequei 
la temperature est comprise entre approximative- 
&) ment 29" et 35°C (84* et BVF). 



